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(57) ABSTRACT

A suspension device (101) for suspending objects (102), such
as light fittings, at a distance from a ceiling (103). The sus-
pension device comprises at least one rod member (104) and
one flexible suspension line (105), wherein the rod member
(104) is longer than 250 mm. The rod member has at least one
attachment means (106) for at least one magnetic fastener
(107, 108), and at least one alignment means (109) for slid-
ably suspending (Z1) an upper portion (105') of the suspen-
sion line relative to the longitudinal direction of the rod mem-
ber. The suspension device further comprises at least one
suspension means (110) for connection to both the suspen-
sion line (105) and the object (102), and a length-adjusting
device (111) for adjusting the length (L1) of the suspension
line between the rod member (104) and the suspension means
(110).

15 Claims, 2 Drawing Sheets

. Y] |
- e oo D !
106- -y 109

104 zi
o
105 —7
L1

ny | s oz o
110 - A .y 11

S

y— 112



US 9,057,510 B2

Page 2
(51) Int.Cl. 6,591,528 B2*  7/2003 EIlngsen ................. 40/601
F21V 21096 (2006.01) 6,591,529 B1* 7/2003 Le_me_ ............. .. 40/617
GO9F 7/20 2006.01 6,701,650 B1* 3/2004 Cieciuch et al. .. 40/601
(2006.01) 6708939 B2*  3/2004 Walker .......coooorn 248/323
F218 8/06 (2006.01) 6,802,145 B2* 10/2004 Sparkowski ................... 40/617
F21Y 103/00 (2006.01) 7,086,190 B2* 82006 Voluckas ...... .. 40/617
GO9F 7/18 (2006.01) 7,213,938 B2* 5/2007 Brondt et al ... 362/225
7,249,743 Bl* 7/2007 Stearns ..... ... 248/329
. 7,743,541 B2* 6/2010 Suciu et al. .. 40/658
(56) References Cited 7,845,600 B2* 12/2010 Bernard ... 248/328
7,895,784 Bl1* 3/2011 Clarketal. ...cccoornnene. 40/617
U.S. PATENT DOCUMENTS 7,971,842 B2*  7/2011 Burrous et al. .. 248/317
) 2002/0195531 Al* 12/2002 Walker ...... 248/228.4
5,090,145 A *  2/1992 Chiangetal. .....cccceeene. 40/605 2005/0001136 Al*  1/2005 Fleishman ... 248/489
5,188,332 A *  2/1993 Callas 248/544 2005/0160648 Al*  7/2005 Voluckas .. .. 40/617
5,381,991 A 1/1995  Stocker 2007/0209261 Al*  9/2007 Stover et al. .. 40/617
5,499,789 A *  3/1996 ROSe ..o 248/489 2008/0029674 Al*  2/2008 Stearns ................. 248/329
5,529,274 A *  6/1996 Andersonetal. ............ 248/329 2008/0169403 Al*  7/2008 ROONEY .......ovvorrrrevranss 248/343
5,870,845 A *  2/1999 Rudermanetal. ........... 40/601 2008/0202007 Al* 82008 Suciu et al. 40/658
6,048,010 A *  4/2000 Stocker ........ . 294/103.1 2008/0283708 Al* 11/2008 Bernard ... 248/343
6,257,418 B1* 7/2001 Allenetal. .....cccc.cc.... 21113 2009/0320339 Al* 12/2009 Burrous etal. ............... 40/479
6,327,803 Bl * 12/2001 Ruderman .. 40/601
6,334,602 B1* 1/2002 Clarke ......c.coovvvvvennnine 248/495 * cited by examiner




U.S. Patent Jun. 16, 2015 Sheet 1 of 2 US 9,057,510 B2

103 107 105’ 108 \
LN ‘-
! / """""""""""""" &]09 f
106 & <. ..... ) ..... » ‘
Z1
104
101
e
105 —7
L17
Fig. 1
nz | 107 221 }[/111
110 \| \ o __.l__ 13
g\ | ol | /1




U.S. Patent Jun. 16, 2015 Sheet 2 of 2 US 9,057,510 B2

203 205° 207 ‘
) \
{ i
] - Pan B !
\ ﬂ\ ‘ —— 20999’
209’ o4
2
» 201
209 o
205 =
L2~

2057 210°
211

1
Fig.4 2057 o 2107



US 9,057,510 B2

1
SUSPENSION DEVICE

TECHNICAL FIELD

The present invention relates to a suspension device for
suspending objects, such as light fittings, at a distance from a
ceiling. The invention also relates to a use of the suspension
device for suspending such objects.

BACKGROUND OF THE INVENTION

In shops, supermarkets, office premises and industrial
halls, there is often a to need to be able to suspend light fittings
over a certain floor position, and at a certain height from the
floor, to obtain the desired illumination of the room. Usually,
the suspension takes place by suspending the fittings by lines
or wires from a false ceiling that consists of a framework of
metal profiles with ceiling panels fitted into the framework. A
problem with such a suspension is that the ceiling panels, as
a rule, have a bending resistance that is too low to allow the
suspension lines to be attached directly to the panels, since
this would result in sagging of the ceiling, for which reason
the suspension lines have to be attached to the framework of
metal profiles. Light fittings should normally be aligned in a
certain fashion in the horizontal plane, and should maintain
this alignment also after installation. In order to be able to
attain the desired alignment stability for a mounted light
fitting, several suspension points in the metal profiles of the
false ceiling and several suspension lines are required for
each light fitting. In order to enable the light fitting to be
suspended at an optional distance from the floor and in a
desired alignment relative to the floor plane, preferably in
parallel thereto, each suspension line either has to be
equipped with a suitable length-adjusting device or cut to
length during the installation.

In rooms without a false ceiling, light fittings can be sus-
pended directly from the ceiling. Also in this case it has to be
possible to attach the suspension lines to sufficiently bending
resistant portions of the ceiling, for example to roof beams or
beam elements of a corrugated sheet metal roof. With suspen-
sion devices according to prior art, it is often difficult or
impossible to attach the suspension lines at optimal points in
the ceiling, and to simultaneously get the light fitting sus-
pended over a desired floor position in the room in an angu-
larly stable manner, without requiring a plurality of suspen-
sion lines and length-adjusting devices, or cutting to length of
the suspension lines before the suspension.

SUMMARY OF THE INVENTION

It is therefore a first object of the invention to provide a
suspension device which enables an angularly stable and
cheap suspension of objects, such as light fittings, at a dis-
tance from a ceiling, wherein the suspension can easily be
carried out while adapting to optimal attachment points in the
ceiling, and with a desired, substantially permanent align-
ment and height of the light fitting relative to a floor plane,
without requiring several suspension lines with individual
length-adjusting devices or cutting to length of suspension
lines before the suspension, and which furthermore enables
an angularly stable suspension of smaller objects from a
single attachment point in the ceiling.

This first object is achieved by means of a suspension
device according to claim 1, which comprises at least one rod
member and only one flexible suspension line, wherein the
rod member is longer than 250 mm and has at least one
attachment means for at least one magnetic fastener, and at
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least one alignment means for slidably suspending an upper
portion of the suspension line relative to the longitudinal
direction of the rod member, and wherein the suspension
device further comprises at least one suspension means for
connection to both the suspension line and the object, and a
length-adjusting device for adjusting the length of the sus-
pension line between the rod member and the suspension
means.

A second object of the invention is to indicate a particularly
advantageous use ofthe device as above for quick, simple and
inexpensive suspension of objects at a distance from a ceiling.

This object is achieved by means of a use where the sus-
pension is accomplished by using a suspension device com-
prising at least one rod member and one flexible suspension
line, and in that at least one magnetic fastener is magnetically
attached to a metal surface at a desired position in the ceiling
ora false ceiling below the ceiling, that said magnetic fastener
is connected to at least one attachment means of the rod
member, that an upper portion of the suspension line is slid-
ably suspended relative to the rod member from at least one
alignment means of the rod member, that a lower portion of
the suspension line is connected to the object by means of at
least one suspension means, that the length of the suspension
line between the rod member and the suspension means is
adjusted by means of a length-adjusting device intended for
this purpose, and that the object is moved to the intended
alignment and/or height relative to a floor surface by sliding
adjustment of the upper portion of the suspension line relative
to the rod member and/or by sliding adjustment of the lower
portion of the suspension line relative to the longitudinal
direction of the suspension means, while the suspension line
extends in a closed loop.

Other objects, advantages and features of the present
invention will become apparent from the following descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

In the following, a number of embodiments of the inven-
tion will be described more closely, only as examples and
with reference to the accompanying schematic drawings, in
which:

FIG. 1 is a schematic illustration of a suspension device
according to a preferred embodiment of the invention, sus-
pended from metal profiles of a ceiling,

FIG. 2 shows a schematic perspective view of a suspension
device according to the preferred embodiment, before start-
ing the suspension,

FIG. 3 is a schematic illustration of a suspension device
according to an alternative embodiment of the invention,
suspended from beam elements of a corrugated metal sheet
roof,

FIG. 4 shows a schematic perspective view of the suspen-
sion device according to the alternative embodiment, before
starting the suspension.

DESCRIPTION OF EMBODIMENTS OF THE
INVENTION

FIG. 1 is a schematic illustration of a suspension device
according to a preferred embodiment of the invention, which
is suspended from metal profiles of a ceiling, whereas FIG. 2
shows a schematic perspective view of such a suspension
device before starting the suspension.

The suspension device 101 according to the invention is
intended for suspending objects 102 at a distance from a
ceiling 103. This should be understood as if the suspension



US 9,057,510 B2

3

device can be suspended directly from a ceiling, from a false
ceiling below the ceiling, or from another suitable supporting
structure in the room where the suspension device is used.
The suspension device is preferably designed for suspending
light fittings, such as fluorescent tube fittings. However, the
suspension device can be used for suspending any other type
of objects, as long as they are not too heavy or bulky.
Examples of such objects are different types of information
and advertising signs, visual display units and information
displays.

The suspension device 101 according to the invention com-
prises at least one to rod member 104 and one flexible sus-
pension line 105. The flexible suspension line 105 is prefer-
ably a steel wire, but can also be a wire, thread, line, or cord
of another material. The rod member 104 is made of a mate-
rial of high rigidity and low weight, preferably an aluminium
profile, but also rod members of plastic material, composite
material, or wood can be used. Preferably, the rod member
104 has a bending resistance which, after suspension of an
intended object 102, results in a deflection of no more than 1
centimeter/meter if the rod member is suspended rigidly fixed
at only one of its ends.

According to the invention, the rod member 104 is longer
than 250 millimeters, which is necessary to be able to obtain
sufficient alignment stability of a typical suspended object,
such as a fluorescent tube fitting. The rod member has at least
one attachment means 106 for at least one magnetic fastener
107, 108. In the preferred embodiment in FIG. 1, the attach-
ment means consists of a slot shape 106 in the rod member,
into which a head portion of one or several magnetic fasteners
107,108 (two in FIG. 1) can be slidably inserted from one end
of the rod member. In the preferred embodiment, the mag-
netic fasteners 108 comprise a plate-shaped permanent mag-
net for magnetic coupling to a metal surface of a ceiling or
false ceiling, a shank having one end attached to the perma-
nent magnet and the other end provided with a head, wherein
the head has shape adapted to be engaged by the above-
mentioned slot shape 106 in the rod member 104.

According to the invention, the rod member further has at
least one alignment means 109 for slidably suspending (sym-
bolized by the arrow Z1 in FIG. 1) anupper portion 105' of the
suspension line relative to the longitudinal direction of the rod
member. In the preferred embodiment shown in FIGS. 1 and
2, the alignment means consists of a longitudinal channel 109
through the rod member for slidably receiving the upper
portion 105' of the suspension line.

The suspension device 101 according to the invention fur-
ther comprises at least one suspension means 110 for connec-
tion to both the suspension line 105 and the object 102, and a
length-adjusting device 111 for adjusting the length [.1 of the
suspension line between the rod member 104 and the suspen-
sion means 110. The suspension means preferably consists of
an elongated body having a bending resistance which results
in a deflection of no more than 1 centimeter/meter if the
elongated body is suspended rigidly fixed at only one of its
ends. In the preferred embodiment shown in FIG. 1, the
suspension means consists of an elongated profile 110, pref-
erably of aluminium, having a longitudinal channel adapted
for slidable passage of a lower portion 105" of the suspension
line. Inthe preferred embodiment, the elongated profile 110 is
provided with at least one suspending member 112", 112" for
connection to the object 102. In the embodiment shown in
FIGS. 1 and 2, the suspending members are constituted of two
hooks 112', 112", which can be slidably inserted into a slot
directed toward the intended bottom side of the elongated
profile 110, to then be connected to apertures or loops of the
object that is to be suspended. However, many other designs
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of the suspending members 112", 112" are conceivable, as
long as they are adapted to mating surfaces or members of the
objects which are to be suspended.

In the preferred embodiment shown in FIG. 1, the suspen-
sion line 105 is adapted to extend in loop that is closed by the
length-adjusting device 111 after the suspension. In the pre-
ferred embodiment, all adjustment of the alignment and
height above a floor surface of the suspended object takes
place by means of this length-adjusting device 111, with
simultaneous slidable adjustment Z1, Z2 of the upper line
portion 105' relative to the rod member 104 and the lower line
portion 105" relative to the suspension means 110. In the
embodiment in FIGS. 1 and 2, the length-adjusting device is
a wire lock 111 with two sets of internal locking tongues
which enable the closed loop 105 of the suspension line too be
shortened in two different directions by two mechanisms
similar to those in so-called bundle straps and with a possi-
bility of unlocking the length-adjusting device with a pointed
tool, if a lengthening of the line loop is necessary. However,
many other alternative designs of the length-adjusting device
are conceivable, for example such ones where the line ends
are fixed in a desired position relative to each other by means
of clamping between metal tongues, clamping by screwing,
and the like.

Preferably, the rod member and/or the suspension means
is/are provided with fixing means 113', 113" for non-slidably
fixing the suspension line relative to the rod member and/or
the suspension means. In the embodiment shown in FIGS. 1
and 2, the fixing means consist of two caps 113", 113" adapted
for application to a respective end of the suspension means
110 with the suspension line passing between the respective
ends and respective caps. If necessary, similar fixing means
can also be applied to the ends of the rod member 104 in order
to ensure that the alignment of the object cannot be disturbed
after the suspension.

FIGS. 3 and 4 show schematic illustrations of a suspension
device according to an alternative embodiment of the inven-
tion. The suspension device 201 according to the alternative
embodiment comprises at least one rod member 204 and one
flexible suspension line 205. As in the previously described
embodiment, the rod member 204 is longer than 250 milli-
meters, and has an attachment means in the form of slot shape
206 for at least one magnetic fastener 207, which in the
embodiment in FIG. 3 is a single, plate-shaped permanent
magnet 207 that is suspended from a beam element of a sheet
metal roof. As is evident from FIG. 3, the suspension device
according to the invention thus enables suspension of objects,
such as lighter fluorescent tube fittings, from a single attach-
ment point in a ceiling, in a false ceiling, or in another struc-
ture below the ceiling.

Instead of a through-going channel (109 in FIGS. 1 and 2),
the suspension device 201 according to the alternative
embodiment in FIGS. 3 and 4 has alignment means in form of
three hook means 209', 209", 209", which are arranged along
the rod member for slidably suspending the upper portion
205' of the suspension line. The hook means are designed as
metal tongues which, after the suspension of the object, can
clamp the upper portion 205' of the suspension line in the
desired position when desirable. The alignment means of the
rod member in the alternative embodiment in FIGS. 3 and 4
thus also serve as fixing means 209', 209", 209" for non-
slidably fixing the suspension line 205' relative to the rod
member 204.

Also in the alternative embodiment, the suspension device
201 comprises at least one suspension means 210', 210" for
connection to both the suspension line 205 and the object 202.
In the embodiment shown in FIGS. 3 and 4, the suspension
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means comprises two hook-shaped attachment elements 210",
210" which are fixed to a respective end 205", 205"" of the
suspension line and adapted for connection to the object 202.

Finally, the suspension device 201 according to the alter-
native embodiment comprises a length-adjusting device 211
for adjusting the length 1.2 of the suspension line between the
rod member 204 and the suspension means 210', 210". In the
alternative embodiment, the length-adjusting device is a wire
lock 211 that enables the closed loop 205 of the suspension
line to be shortened in only one direction, wherein the wire
lock 211 has furthermore been integrated with one of the
hook-shaped attachment elements 210".

In the alternative embodiment, the suspension line 205 is
thus adapted to extend in loop, after the suspension of the
object 202, which is closed by the length-adjusting device
211 together with the suspension means (the attachment ele-
ments 210", 210") and the object 202, which in the embodi-
ment shown in FIG. 3 is a fluorescent tube fitting indicated by
dashed lines. This means that the adjustment of the height and
alignment of the fluorescent tube fitting in connection with
the suspension takes place by means of the length-adjusting
device 211 with simultaneous slidable adjustment of the
upper portion 205" of the suspension line relative to the rod
member 204, after which the position of the upper line portion
205' relative to the rod member 204 and thereby the height
and alignment of the fluorescent tube fitting 202 can be non-
slidably fixed by means of the combined alignment and fixing
means 209", 209", 209" on the rod member 204.

In the following, a particularly advantageous use of the
device as above for quick, simple and cheap suspension of
objects at a distance from a ceiling will be described with
reference to FIG. 1.

This use comprises that the suspension of objects takes
place by means ofa suspension device 101 comprising at least
one rod member 104 and one flexible suspension line 105,
and in

that at least one magnetic fastener 107, 108 is magnetically

attached to a metal surface at a desired position in the
ceiling or a false ceiling below the ceiling,
that said magnetic fastener 107, 108 is connected to at least
one attachment means 106 of the rod member 104,
that an upper portion 105' of the suspension line 105 is
slidably suspended relative to the rod member from at
least one alignment means 109 of the rod member,
that a lower portion 105" of the suspension line 105 is
connected to the object 102 by means of at least one
suspension means 110,

that the length L1 of the suspension line between the rod
member 104 and the suspension means 110 is adjusted
by means of a length-adjusting device 111 intended for
this purpose, and

that the object 102 is moved to the intended alignment

and/or height relative to a floor surface by sliding adjust-
ment 71 of the upper portion 105' of the suspension line
relative to the longitudinal direction of the rod member
104 and/or by sliding adjustment Z2 of the lower portion
105" of the suspension line relative to the longitudinal
direction of the suspension means 110, while the sus-
pension line 105 extends in a closed loop.

In the foregoing, a number of embodiments of the inven-
tion have been described with reference to the figures in the
accompanying drawings. It should be understood that the
described embodiments and the details in the figures should
only be regarded as examples, and that many other embodi-
ments of the invention are possible within the scope of the
following claims.
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Accordingly, the rod member’s attachment means 106;
206 for magnetic fasteners 107, 108; 207 do not at all have to
be constituted of a slot shape for receiving a head portion of
the fasteners, but can instead, for example, be constituted of
hooks, loops, apertures or adhesive points interacting with
mating members or corresponding surfaces of the magnetic
fasteners.

Furthermore, the suspension device according to the inven-
tion can be used in other places than in business or office
premises, such as in airport terminals, train stations, bus ter-
minals, and other public buildings and then advantageously
for suspending information displays, visual display units and
similar objects. The suspension device according to the
invention can also advantageously be used for suspending
paintings and other art objects in art galleries or museums.

Although it is not evident from the accompanying figures,
it is conceivable with embodiments of the invention where the
suspension means consists of a straight rod of a suitable
material, around which hooks of the object are hung, or
embodiments where the suspension means comprises a single
or several interacting sheet metal profiles bent to a V-shape.
Furthermore, it is conceivable with embodiments where the
length-adjusting device is a wire lock attached directly to a
fluorescent tube fitting or another object which is to sus-
pended, and where the suspension means consists of a single
attachment element that is adapted for connection to the
objectand attached to the end of the suspension line that is not
passing through the length-adjusting device. In such an
embodiment, the attachment element can consist of a slotted
plate washer thread onto a wire end, having a bulge that
retains the plate washer, wherein the plate washer can inserted
into a recess or slot in the object which is to be suspended for
connection thereto.

The invention claimed is:

1. A suspension apparatus for suspending objects at a dis-
tance from a ceiling, comprising:

one flexible suspension line and at least one rod member,

at least one suspension device for connection to both the

suspension line and the object, and

a length-adjusting device for adjusting the length of the

suspension line between the rod member and the sus-
pension device,

wherein the rod member is longer than 250 millimeters and

has at least one attachment device for at least one mag-
netic fastener, and at least one alignment device config-
ured for slidably suspending an upper portion of the
suspension line relative to a longitudinal direction of the
rod member, and the alignment device comprises a lon-
gitudinal channel through the rod member for slidably
receiving an upper portion of the suspension line.

2. The suspension apparatus of claim 1, wherein the rod
member has a bending resistance which, after suspension of
an intended object, results in a deflection of not more than 1
centimeter/meter if the rod member is suspended rigidly fixed
at only one of its ends.

3. A suspension apparatus for suspending objects at a dis-
tance from a ceiling, comprising:

one flexible suspension line and at least one rod member,

at least one suspension device for connection to both the

suspension line and the object, and

a length-adjusting device for adjusting the length of the

suspension line between the rod member and the sus-
pension device,

wherein the rod member is longer than 250 millimeters and

has at least one attachment device for at least one mag-
netic fastener, and at least one alignment device config-
ured for slidably suspending an upper portion of the
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suspension line relative to a longitudinal direction of the
rod member, and the suspension line is adapted to extend
in a loop that is closed by the length-adjusting device
after the suspension.

4. The suspension apparatus of claim 3, wherein the sus-
pension line is adapted to extend in a loop that is closed by the
length-adjusting device together with at least one of the sus-
pension device and the object after the suspension.

5. The suspension apparatus of claim 1, wherein the sus-
pension device includes an elongated body having a bending
resistance which results in a deflection of not more than 1
centimeter/meter if the elongated body is suspended rigidly
fixed at only one of its ends.

6. The suspension apparatus of claim 1, wherein the sus-
pension device includes an elongated profile having a longi-
tudinal channel adapted for slidable passage of a lower por-
tion of the suspension line.

7. The suspension apparatus of claim 1, wherein the sus-
pension device includes an elongated profile provided with at
least one suspending member for connection to the object.

8. The suspension apparatus of claim 1, wherein the sus-
pension device comprises at least one attachment element
fixed to one end of the suspension line and adapted for con-
nection to the object.

9. The suspension apparatus of claim 1, wherein the sus-
pension device includes at least one of suspending members
and attachment elements adapted for connection to a light
fitting.

10. The suspension apparatus of claim 3, wherein the align-
ment device comprises at least two hook devices arranged
along the rod member and configured for slidably suspending
an upper portion of the suspension line.

11. The suspension apparatus of claim 1, wherein the
attachment device for the at least one magnetic fastener com-
prises a slotin the rod member, the slot configured for slidable
insertion of a head portion of at least one magnetic fastener
from one end of the rod member.

12. The suspension apparatus of claim 1, wherein a mag-
netic fastener comprises a plate-shaped permanent magnet
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for magnetic coupling to a metal surface of a ceiling or false
ceiling, a shank having one end attached to the permanent
magnet and another end provided with a head having a shape
adapted to be engaged by a slot in the rod member.

13. The suspension apparatus of claim 1, wherein at least
one of the rod member and the suspension device includes a
fixing device configured for non-slidably fixing the suspen-
sion line relative to the rod member or the suspension device.

14. The suspension apparatus of claim 13, wherein the
fixing device includes a cap adapted for application to an end
of'the rod member or suspension device, with the suspension
line passing between the end and the cap.

15. A method of using a suspension apparatus for suspend-
ing objects at a distance from a ceiling, the suspension appa-
ratus having at least one rod member and one flexible suspen-
sion line, comprising:

attaching at least one magnetic fastener to a metal surface

at a desired position in the ceiling, the magnetic fastener
being connected to at least one attachment device on the
at least one rod member;

slidably suspending an upper portion of the suspension line

relative to the rod member from at least one alignment
device of the rod member, a lower portion of the suspen-
sion line being connected to the object by at least one
suspension device, and

adjusting a length of the suspension line between the rod

member and the suspension device by a length-adjusting
device,

wherein the object is moved to an intended alignment or

height relative to a floor surface by sliding adjustment of
an upper portion of the suspension line relative to a
longitudinal direction of the rod member or by sliding
adjustment of the lower portion of the suspension line
relative to the longitudinal direction of the suspension
device, with the suspension line extending in a closed
loop and the upper portion of the suspension line being
slidably received in a longitudinal channel through the
rod member.



